Over the past millennium, the methods used to examine the underlying neural substrates of human cognition have progressed from inspection of bumps on the head, phrenology, to relatively more sophisticated approaches, including neuropsychological assessments of behavior, measurement of electrophysiological activity, and, most recently, metabolic and hemodynamic measures provided by positron emission tomography (PET) and functional magnetic resonance imaging (fMRI). While behavioral assessments allow quick and noninvasive evaluation of cognitive activity, localization in the brain involves inferences based on individuals without intact brains (e.g., brain lesions) or stimulus field advantages (e.g., dichotic listening or visual field studies). Electrophysiological measures, such as event-related potentials, allow examination of dynamic brain activity with fine temporal resolution but also depend on inferences regarding where in the brain activity originates. Functional magnetic resonance imaging (fMRI) has relatively poor temporal resolution, but it is capable of precise spatial localization of brain activity. It is our view that a major challenge in the new millennium is to develop integrative studies that capitalize on the strengths of each of these measures. Recent technological and methodological advances make this goal feasible.
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Two new developments in fMRI methodology, the single trial (eventrelated) design (Buckner et al., 1996) and clustered image acquisition, have allowed the implementation of task protocols with fMRI that were previously confined to behavioral and event-related potential studies. Historically, most
